Dynamics of lipoprotein-glycosaminoglycan interactions in the atherosclerotic rabbit aorta in vivo.
Dynamics of lipoprotein-glycosaminoglycan interactions in aortas were studied in vivo using the atherosclerotic rabbit model. Severe hypercholesterolemia and atherosclerosis were produced by relatively long-term feeding of a high cholesterol diet. [35S]Sulfate uptake by aorta was measured to assess the sulfated glycosaminoglycan metabolism while the plasma and aorta distribution of 125I-labeled LDL after intravascular injection was determined to monitor aortic LDL uptake and complex formation with glycosaminoglycans. The retention and distribution of LDL as lipoprotein-glycosaminoglycan complexes in different extracellular connective tissue elements were evaluated by extracting the tissues with saline, collagenase and elastase. Hypercholesterolemia with atherosclerosis resulted in a several-fold increase in the uptake of LDL by aorta despite a marked reduction of 125I-labeled LDL in the plasma compartment and in a significant increase in glycosaminoglycan content of aorta coupled with an increased 35S incorporation into glycosaminoglycans. Elastase-solubilized fractions from normal aortas and collagenase-solubilized fractions from atherosclerotic aortas contained maximum labeled and nonlabeled glycosaminoglycan, suggesting alterations in the make-up of fibrous structures of connective tissue matrix in atherosclerosis. Saline extraction and collagenase and elastase digestions solubilized varied proportions of lipoprotein-cholesterol and 125I-labeled LDL, thereby representing different pools of extracellular matrixbound lipoproteins. A tendency for 125I-labeled LDL to increase in collagenase- and elastase-solubilized fractions with time (4 h vs. 24 h) was noted. The occurrence of both lipoproteins and glycosaminoglycan (labeled and nonlabeled) in the ultracentrifugal floating fraction at solvent density 1.063 g/ml demonstrated that the lipoproteins solubilized by different extraction procedures occur in part as lipoprotein-glycosaminoglycan complexes. The specific activities of glycosaminoglycan in the complexes obtained by different extraction procedures differed markedly (elastase greater than collagenase greater than saline), emphasizing the presence of different pools of complexes. Thus, besides arterial cell-mediated processes, extracellular matrix components are important in affecting the retention and accumulation of LDL in atherosclerosis.